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There are some major differences between temporal and spatial phenomena. For example, the one dimensional temporal data is ordered, while the usually 2 or 3 dimensional spatial variables do not exhibit such order, as past, present, and future. Moreover, a spatiotemporal phenomenon contains temporal and spatial scales which are fundamentally different, and cannot be compared to each other in a physical sense. To resolve this difference an operational solution is to split the space-time correlation either into a product [Rodriguez-Iturbe and Mejia, 1974], or a sum [Bilonick, 1987; Rouhani and Hall, 1989 ] of space and time components.
A further problem is caused by the typical arrangements of hydrological data sets. These sets are usually composed of few scattered clusters of observation points, each with a long time series. Such configurations are often dictated by the economy of sampling that yields information which is rich in time, but poor in space. As a consequence, the accuracies of the estimated temporal and spatial structures are quite different.
Another important issue is about the fact that many space-time data exhibit some form of temporal periodicity and spatial non-stationarity. One usually observes a variety of temporal periodicities, such as: periodic seasonal cycles, pseudo-periodic climatic cycles, as well as, non-periodic long-term trends. The periodic component can be approached in two different ways serving different purposes. The first approach regards the periodic component as a part of the trend, where estimation is conducted subject to periodic unbiasedness conditions, such as in trigonometric kriging. This method appears to be more efficient for filtering periodic components [see Seguret, !989]. The second approach, on the other hand, considers the series as stationary, where the periodic component is included in the correlogram or the variogram (see, for example Chatfield [1984, p. 112] ). This latter method, which is suitable for data analysis based on nested variograms or spectral analysis, has been adopted in this paper to better understand the spatiotemporal structure of a hydrological data set.
The temporal periodicities are often superimposed by strong spatial drifts. This spatial non-stationarity is not always limited to the mean. In certain instances, even when local stationarity of mean can be justified, the spatial variograms still show wide variations. For example, the portion of an aquifer with a closer hydraulic contact with surface waters exhibits a wider range of fluctuations, when compared to the more confined zones. In some cases, these spatial non-stationarities may be ignored, in others, however, they raise serious doubts about the homogeneity assumption.
In response to these problems, we decided to take a different approach, in which the time series at each measurement point are considered as separate, but correlated onedimensional regionalized variables. In other words, we focus our attention on the dimension which is richer in information. We believe that our proposed approach is more suited to deal with the apparent spatial non-stationarities and temporal periodicities in our data sets. These can be treated Further study of our data, however, reveals that the relative impacts of these cycles may vary from well to well. 
